Recent years, wastewater treatment plants are producing huge amounts of primary and secondary sewage sludge. On the other hand, large quantities of cement kiln dust (CKD) were produced from cement factories with negative impacts on the environment. CKD is a considerable by-product waste material of the industrial process. At the time being, remarkable advances have been achieved in the management and reuse of CKD. Due to its high alkalinity, huge amounts, negative impact and abundant source; it is considered as noncontrolled source of pollution. Reuse of CKD in presence of waste sludge has high potential as an additional low cost raw material, fertilizer, constructing material, adsorbent and improving sandy soil properties. In this study, CKD was used as chemical coagulant / flocculent sewage sludge and adsorbent for soluble pollutants as well as microbial disinfectants. The optimum operating conditions were adjusted using Jar test experiment and tested sludge was analyzed. Results showed that on addition 8.0 g/l CKD to primary sludge and 7.0 g/l to return activated sludge (RAS) achieved good efficiency for solids separation, BOD5, COD, PO4, and NH4; respectively. Under the effect of high pH value, it was also beneficial in heavy metals immobilization and minimization of metal solubility in the treated sludge matrix. Consequently, metal ions were precipitated as hydroxides. Moreover, all pathogenic and viral species were destructed including total and fecal coliforms.
INTRODUCTION
The constituents removed in wastewater treatment plants include screenings, grit, scum, solids, and bio-solids. Solids were formed as a result of wastewater treatment plant activities. They are usually in the form of liquid or paste phases. Bio-solid is typically contains from 0.25 to 12% solids by weight depending on the used treatment process. The term bio-solids, as defined by the Water Environment Federation (WEF), reflected the fact that solids content are organic in nature that can be used beneficially after treatment using stabilization and composting. The term "Sludge" is generally used in conjunction with a process descriptor, such as primary sludge and waste-activated sludge (George et al., 2003) . According to Yurtsever, 2005;  the quantity and characteristics of sludge generated in a wastewater treatment plant was dependent on the physic-chemical composition of the wastewater, the type of wastewater treatment used, and the type of subsequent treatment applied to the sludge. The characteristics of the sludge produced can be changed annually, seasonally, or even daily because of continuous variations in the incoming wastewater composition as well as in treatment processes.
The composition of the wastewater reflected on all the substances that were used in the community, due to wide variations in the wastewater contents. Cleverson et al., 2007 showed that the evaluation of alternatives for sewage sludge treatment and final disposal was usually complex, due to the interaction of technical, economic, environmental and legal aspects. Although complex and expensive, final sludge disposal was often neglected in the conception and design of wastewater systems, operators sometimes need to handle the final disposal of the sludge on an emergency basis, with all the burden of high costs, operational difficulties and undesirable environmental impacts that might undermine the benefits of the wastewater treatment efficiencies (El-Awady, 1998b; Salem et al., 2015) . Adsorption is the most effective and widely used technique for the removal of toxic heavy metals from wastewater as a reliable approach for sewage treatment in developing countries (El-Awady, 1998a; Selvi et al., 2001; El-Awady and Ali, 2012) .
Due to the high cost and difficult procurement of activated carbon as an adsorbent material, efforts were directed to find efficient and low-cost adsorbent materials (Mahmoud, 2010 and 2014) . The high adsorption ability of cement kiln dust, and its availability in high quantities, as an inexpensive by-product of cement industry, it could be effective in the removal of all heavy metals with special efficiency for chromium from tannery wastewater (El-Awady and Sami, 1997; Al-Meshragi et al., 2008) . The present study aims to study the role of cement kiln dust in the treatment of primary and return activated sludge as well as the possibility of reuse the treated sludge for agricultural purposes. for CKD addition to primary and return activated sludge samples. After adjusting optimal operating conditions, complete analyses were carried out for raw and treated samples.
MATERIALS AND METHODS

1-
Physico-chemical analyses of raw and treated samples
The physical digested on a hot plate using potassium persulphate and sulfuric acid then determined using double beam spectrophotometer (Lambda 25, Perkin Elmer, USA). Turbidity measured using colorimeter (lamotte, USA). Finally, sulphide (S -2 ) was measured according to iodometric titration method.
Determination of total and fecal Coliform:
The total coliform (TC) and fecal Coliform (FC) were performed according to APHA, 22 nd Edition, 2012. The used media were M-Endo agar and M-FC agar. For detecting TC, the collected samples were serially diluted using sterile saline water 10 fold, 1 ml of each dilution was seeded by membrane filter technique on the testing culture medium (M-Endo Medium).The inoculated plates were incubated for 24 hours at 35˚C. The typical coliform colonies on M-Endo medium were counted. For detecting FC, the collected samples were serially diluted using sterile saline water 10 fold; 1 ml of each dilution was seeded by membrane filter technique on the testing culture medium (M-FC Medium). The inoculated plates were incubated for 24 El-Awady, et al Vol.33, No.2, June, 2016 7 hours at 44.5˚C, where the typical FC colonies on m-Endo medium were counted.
RESULTS AND DISCUSSION
1. Characterization of cement kiln dust: (Rahman et al., 2011) .
Evaluation of physical-chemical and microbiological quality of treated sludge
Jar test procedures
The jar test procedures were conducted to detect the optimum conditions for CKD addition to primary and return activated sludge to obtain the best quality of the treated supernatant under investigation. Figure (1 12.64 at the CKD optimal doses; whereas Usama and Rafik (2013) observed that when 1.2 g/l CKD added to raw samples, the pH increased to be 8.22.
Moreover, El-Awady and Samy, 1997 found that the chemical analysis of CKD showed that sodium and potassium oxides have dominant effect on the increase of the pH of the aqueous CKD soaked solution.
Physico-Chemical and Microbiological Analyses:
They were carried out on raw primary and RAS samples, in addition to their treated supernatants. The optimum operating conditions have been determined. The jar test was used and the produced samples were analyzed to determine the effect of CKD addition to primary and RAS, respectively.
Three Jar test runs were conducted for three different composite sludge samples. The averages of analyses were calculated to detect the removal efficiencies. Table ( 2) shows the physico-chemical analyses for primary sludge and its treated supernatants, respectively. Where X: K, Na, M: Cr, Fe, Cu, Co and n: 2, 3.
(2) Adsorption of heavy metals on the CKD fine particles :
M (OH) n + CKD CKD ( M (OH) n )
It was reported that the removal of Mn, Cu, Pb, Cd, Zn, and Cr were heavy metals and found that the removal of zinc was about 80% at pH 6.5 and it increased to 99% at pH 8. For aluminum, 85% was removed at pH 5 and it increased to 99% at pH 6. For cadmium, 90% was removed at pH 5.5 and it increased to 99% at pH6.2.For Cobalt, removal increased proportionally with increasing pH from 50% at pH 6 to 90% at pH 8. The obtained results of this work are in agreement with Salem et al., (2015) who found that mixing of sewage water with CKD (10 g/l) completely removed manganese, nickel, lead, zinc and iron (100% removal) after 3 days of treatment. The removal of cadmium and cobalt were proportionally increased with increasing pH up to 8. Above pH 8, the adsorption ability was decreased due to increasing in OHions. The obtained results showed high removal efficiency of total coliform and fecal coliform with 99.9% and 100%, respectively which has remarkable effectand it is due to the strong effect of the high pH value. The microbiological analyses for dried sludge and the treated one were shown in table (4) 
SUMMARY
From the previous results, the following can be concluded:
 The obtained results of the treatment of primary sludge and return activated sludge using CKD as a coagulant at their optimum operating conditions, with the high pH value which control the release of heavy metals via changing the cationic ions into a hydroxide forms.
 The silicate as well as calcium compounds contained in CKD behaved as an adsorbent material. Moreover, the high pH value destructed all types of pathogenic viruses. As a result of these effects, the CKD behaved as an adsorbent material, in addition to help suspended materials to be compacted and reduce the fluffy volume of sludge to the minimum. The solid compaction helps the water part to be separated from sludge matrix.
The produced water can easily recycled and the solids be dried in few days.
 Addition of 8 g/l CKD to the primary sludge and 7 g/l to the return activated sludge achieved an excellent removal of different organic and inorganic analytes. 
